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is detected. 

SOLUTION: A permanent magnet 16 is arranged on the base material 10 of the 
non-contact IC card and a magnetism detection part 24 which detects the 
magnetic field produced by the permanent magnet of the card 1 is provided in 
the non-contact IC card reader-writer (card reader) 2; when the card 1 enters 
the communication range of the card reader 2 and the magnetism detection part 
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magnetic field by oscillating a loop antenna 23. Consequently, the loop 
antenna 23 of the card reader 2 and the loop antenna 12 of the card 1 are 
electromagnetically coupled with each other and the electric power is supplied 
from the card reader 2 to the card 1 , so that the card reader 2 and card 1 
begin to communicate with each other. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the non-contact IC card 
reader writer which has an antenna, carries out an electromagnetic coupling to 
the antenna of the noncontact IC card which can memorize informational, and 
said noncontact IC card, and performs informational read/write. 
[0002] 

[Description of the Prior Art] This kind of non-contact IC card reader writer is 
outputting the request command signal while it has a loop antenna and forms a 
near magnetic field (oscillation field) by the oscillation of said loop antenna. 
If the noncontact IC card which consists of a loop antenna and an IC chip 
approaches near such a non-contact IC card reader writer, the loop antenna of 
a noncontact IC card and the loop antenna of a non-contact IC card reader 
writer will carry out an electromagnetic coupling, and a power source will be 
supplied to IC chip of a noncontact IC card from a non-contact IC card reader 
writer side, and said IC chip will receive the request command signal 
transmitted from said non-contact IC card reader writer. 
[0003] IC chip of a noncontact IC card will return a response command to a 
non-contact IC card reader writer side, if said request command signal is 
received. If this response command is received, a non-contact IC card reader 
writer will recognize it as existing within limits with which a noncontact IC 
card can communicate, will communicate with that noncontact IC card, and 
will perform read-out of the information from IC chip of a noncontact IC card, 
and informational writing. In addition, since it judges that a noncontact IC 
card does not exist in the near magnetic field which self forms and when a 
response command is unreceivable from a noncontact IC card side newly 
detects a noncontact IC card in spite of having sent out the request command 
to the noncontact IC card, a non-contact IC card reader writer transmits a 
request command signal, after forming the near magnetic field based on the 
oscillation of a loop antenna again. 
[0004] 

[Problem(s) to be Solved by the Invention] Even when a noncontact IC card 
does not exist in the near magnetic field which self forms, for the purpose of 
detection of a noncontact IC card, the conventional non-contact IC card reader 
writer repeats formation of said near magnetic field, and the send action of a 
request command signal for every spacing of several seconds, and is 
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performing them. For this reason, the problem that useless power consumption 

occurs has arisen in the non-contact IC card reader writer. 

[0005] Therefore, in case this invention detects a noncontact IC card, it aims 

at controlling generating of the useless power consumption of a non-contact 

IC card reader writer. 

[0006] 

[Means for Solving the Problem] In order to solve such a technical problem, 
this invention forms the magnetic member which generates a direct-current 
field in said base material in the noncontact IC card which consists of IC chip, 
a loop antenna connected to IC chip, and a base material with which IC chip 
and a loop antenna are formed. Moreover, a magnetic member is formed in 
the both ends of said base material each. Moreover, the 2nd loop antenna by 
which an electromagnetic coupling is carried out to the 1st loop antenna of a 
noncontact IC card, It has the wireless circuit connected to the 2nd loop 
antenna, and the control circuit connected to a wireless circuit. In the non- 
contact IC card reader writer which performs informational read/write to IC 
chip connected to the 1st loop antenna of a noncontact IC card While 
preparing the detecting element which detects the direct-current field from the 
magnetic member formed in said noncontact IC card, if a direct-current field 
is detected by the detecting element, the field means forming which is made to 
oscillate the 2nd loop antenna and forms an alternating current field will be 
established. Moreover, field means forming gives the detection output of said 
direct-current field of a detecting element to a control circuit, makes a 
wireless circuit control by the control circuit, and oscillates the 2nd loop- 
formation coil. Moreover, while having the power supply section which does 
not supply a power source to said control circuit and a wireless circuit, if a 
direct-current field is detected by the detecting element, field means forming 
will supply the power source of a power supply section to a wireless circuit 
and a control circuit, will make a wireless circuit control by the control circuit, 
and will always oscillate the 2nd loop-formation coil. 
[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained with 
reference to a drawing. Drawing 1 is the block diagram showing the circuitry 
of the noncontact IC card concerning this invention. In drawing 1 , a 
noncontact IC card (henceforth an IC card) 1 consists of a loop antenna 12 
connected to the IC chip 1 1 and the IC chip 1 1 . The IC chip 1 1 consists of the 
memory 13 which memorizes data, a control circuit 14, and the wireless 
section 15 which performs the strange recovery of data etc., and a loop 
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antenna 12 is connected to the wireless section 15. 
[0008] Here, if laid on drawing 4 which IC card 1 shown in drawing 1 
mentions later, and the non-contact IC card reader reader writer (henceforth 
IC card reader) 2 of drawing 5 , the loop antenna of IC card reader and the 
loop antenna 12 of IC card 1 will carry out an electromagnetic coupling by the 
oscillation field based on the oscillation of the loop antenna of the IC card 
reader 2, a power source will be supplied to the IC chip 11 of IC card 1 from 
the IC card reader 2, and the IC chip 1 1 will start actuation. At this time, the 
IC card reader 2 transmits a request command signal to IC card 1 . The IC chip 
1 1 of IC card 1 will return a response command to IC card reader side, if the 
request command signal from the IC card reader 2 is received. If this response 
command is received, the IC card reader 2 will recognize it as existing within 
limits with which IC card 1 can communicate, will communicate with IC card 
1, and will write in read-out of the data from the memory 13 in the IC chip 1 1 
of IC card 1, and the data to memory 13. 

[0009] Drawing 2 (a) is drawing showing typically the transverse plane of IC 
card 1 shown in drawing 1 . Moreover, drawing 2 (b) is drawing snowing 
typically the cross section of IC card 1 shown in drawing 1 . While the IC chip 
1 1 with which IC card 1A shown in drawing 2 becomes the rectangle-like 
base material 10 from memory 13, a control circuit 14, and the wireless 
section 15 is formed, the loop-formation coil 12 is formed in the 
circumference location of a base material 10, and the end and the other end of 
the loop-formation coil 12 are connected to the wireless section 15 of the IC 
chip 1 1 . And the permanent magnet 16 which is the magnetic member which 
generates a direct-current field is formed in the edge of a base material 10. 
[0010] When such IC card 1 A goes into below-mentioned drawing 4 and the 
grasp of the IC card reader 2 shown in drawing 5 , the direct-current field 
generated from the permanent magnet 16 of IC card 1A by the magnetic 
detecting element mentioned later is detected, the IC card reader 2 oscillates a 
loop antenna on a predetermined frequency so that it may mention later, and 
the IC card reader 2 makes an oscillation field (alternating current field; near 
magnetic field) form in this case. By this, the loop antenna of the IC card 
reader 2 and the loop antenna 12 of IC card 1A carry out an electromagnetic 
coupling, a power source is supplied to IC card 1 A from the IC card reader 2, 
a request command is transmitted from the IC card reader 2 after that, and a 
response command is returned from IC card 1 A to the command transmission. 
Here, when one permanent magnet 16 is formed in the edge of IC card 1A like 
drawing 2 , IC card 1 A must be arranged on the IC card reader 2 so that it may 
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be in agreement with the location of one permanent magnet 16, and the 
magnetic detecting element of the IC card reader 2. Moreover, it is necessary 
to prepare two or more magnetic detecting elements of each in the IC card 
reader 2 to lay IC card 1 A in the free direction on the IC card reader 2 so that 
the location of the magnetic detecting element of the IC card reader 2 may 
surely be in agreement with the location according to the card installation 
direction of a permanent magnet 16. 

[001 1] Drawing 3 is drawing showing other configurations of IC card 1 shown 
in drawing 1 , and drawing in which drawing 3 (a) shows the transverse plane 
of IC card 1 typically, and drawing 3 (b) are drawings showing the cross 
section of IC card 1 typically. While the IC chip 1 1 with which IC card IB 
shown in drawing 3 becomes the rectangle-like base material 10 from memory 
13, a control circuit 14, and the wireless section 15 like IC card 1 A of drawing 
3 is formed, the loop-formation coil 12 is formed in the circumference 
location of a base material 10, and the end and the other end of the loop- 
formation coil 12 are connected to the wireless section 15 of the IC chip 11. 
And the permanent magnets 16A and 16B with which IC card IB generates a 
direct-current field are formed in the both ends of a base material 10, 
respectively. 

[0012] If such IC card IB goes into the grasp of the IC card reader 2 shown in 
drawing 4 and drawing 5 , the direct-current field of the permanent magnet 16 
currently arranged by the card will be detected by said magnetic detecting 
element of the IC card reader 2 like IC card 1 A of drawing 2 . Thereby, the IC 
card reader 2 oscillates a loop antenna, and forms a near magnetic field. Here, 
while one magnetic detecting element can detect the direct-current field of 
which permanent magnet since the arrangement location of the magnetic 
detecting element of the any one and the IC card reader 2 of permanent 
magnets 16A and 16B is in agreement when permanent magnets 16A and 16B 
are formed in the both ends of IC card 1 like drawing 3 , respectively, IC card 
1 can be laid in the free direction on the IC card reader 2. 
[0013] Drawing 4 is the block diagram showing the configuration of IC card 
reader of this invention. IC card reader 2A shown in drawing 4 has power 
supply section 25 A which supplies a power source to a control circuit 21 and 
the wireless section 22 while having a control circuit 21, the wireless section 
22 (wireless circuit) which performs the modulation and recovery of data, and 
a loop antenna 23. Moreover, the above-mentioned magnetic detecting 
element 24 to which IC card reader 2A detects the direct-current field which 
the permanent magnet 16 formed in the base material 10 of IC card 1 
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generates is formed, and the magnetic detecting element 24 has the 
composition that series connection of the resistance R was carried out to the 
reed switch SW. 

[0014] IC card reader 2 A shown in drawing 4 detects whether IC card 1 is in 
communication link within the limits of this IC card reader 2A by said 
magnetic detecting element 24. When IC card 1 does not exist in 
communication link within the limits of IC card reader 2 A, the contact of the 
reed switch SW of the magnetic detecting element 24 is in the open condition, 
but if IC card 1 goes into communication link within the limits of IC card 
reader 2 A, the reed switch SW of the magnetic detecting element 24 will 
induce the generating field of the permanent magnet 16 of IC card 1, and a 
reed switch SW will close a contact. Thereby, the detecting signal a of the 
magnetic detecting element 24 changes from "L" level to "H" level, and is 
transmitted to a control circuit 12. 

[0015] When the detecting signal a of "H" level from the magnetic detecting 
element 24 is inputted, a control circuit 21 controls the wireless section 22, 
oscillates a loop antenna 23 on a predetermined frequency, and makes an 
oscillation field (alternating current field; near magnetic field) form. By this, 
the loop antenna 23 of IC card reader 2 A and the loop antenna 12 of IC card 1 
carry out an electromagnetic coupling, a power source is supplied to IC card 1 
from IC card reader 2 A, and a control circuit 21 sends out request command 
data to the wireless section 22, and makes the modulating signal of this 
command data transmit to an IC card 1 side from a loop antenna 23 after that. 
[0016] Thus, only when the magnetic detecting element 24 which detects the 
generating field by the permanent magnet 16 of IC card 1 is formed in IC card 
reader 2 A and contiguity of IC card 1 is detected by the magnetic detecting 
element 24, a loop antenna 23 is oscillated and it is made to make a near 
magnetic field form. Consequently, IC card reader 2A can control useless 
power in which a loop antenna 23 is oscillated and a near magnetic field is 
made to form, also when IC card 1 does not exist in own communication link 
within the limits. 

[0017] Drawing 5 is the block diagram showing other configurations of IC 
card reader. It is made for IC card reader 2B shown in drawing 5 to make a 
power source supply to a control circuit 21 and the wireless section 22 from 
power supply section 25B which was made to turn on power supply section 
25B by the detecting signal a of the magnetic detecting element 24, and was 
turned on. That is, as for IC card reader 2B shown in drawing 5 , like [ when 
IC card 1 does not exist in communication link within the limits of IC card 
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reader 2B ] IC card reader 2A of drawing 4 , the reed switch SW of the 
magnetic detecting element 24 will induce the direct-current field which the 
permanent magnet 16 of IC card 1 generates, and the contact of the reed 
switch SW of the magnetic detecting element 24 will close a contact, if it will 
be in an open condition and IC card 1 goes into communication link within the 
limits of IC card reader 2A further. Here, since the electrical potential 
difference V is always impressed to the magnetic detecting element 24 from 
power supply section 25B, the detecting signal a of the magnetic detecting 
element 24 changes with contact closing of a reed switch SW from "L" level 
to "H" level. 

[0018] Power supply section 25B is turned on by the detecting signal a of "H" 
level from the magnetic detecting element 24, and supplies a power source to 
a control circuit 21 and the wireless section 22. When a power source is 
supplied from power supply section 25B, a control circuit 21 is started, 
controls the wireless section 22, oscillates a loop antenna 23, and makes a 
near magnetic field form. By this, the loop antenna 23 of IC card reader 2 A 
and the loop antenna 12 of IC card 1 carry out an electromagnetic coupling, a 
power source is supplied to IC card 1 from IC card reader 2A, and a control 
circuit 21 sends out request command data to the wireless section 22, and 
makes the modulating signal of this command data transmit to an IC card 1 
side from a loop antenna 23 after that. 

[0019] Thus, only when contiguity of IC card 1 is detected by the magnetic 
detecting element 24, IC card reader 2B oscillates a loop antenna 23, and it is 
made to make a near magnetic field form. Consequently, IC card reader 2B 
can control useless power in which a loop antenna 23 is oscillated and a near 
magnetic field is made to form, as well as IC card reader 2A when IC card 1 
does not exist in own communication link within the limits. Moreover, a 
power source is supplied to a control circuit 21 and the wireless section 22 
from power supply section 25B, and IC card reader 2B can reduce power 
consumption further from things compared with IC card reader 2A of drawing 
4 , only when contiguity of IC card 1 is detected. 
[0020] . 

[Effect of the Invention] In the IC card which consists of IC chip, a loop 
antenna connected to IC chip, and a base material with which IC chip and a 
loop antenna are formed according to this invention as explained above Since 
the magnetic member which generates a direct-current field in said base 
material was formed If the direct-current field which the magnetic member of 
an IC card generates is detected by IC card reader side Also when it can detect 
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easily that the IC card approached own communication link within the limits, 
therefore an IC card does not exist in own communication link within the 
limits, useless power in which a field is made to form can be controlled. 
Moreover, since the magnetic member was formed in the both ends of a base 
material each, even if laid in the direction in which an IC card is free on IC 
card reader, by IC card reader side, said direct-current field is detected exactly 
and a field can be formed. Moreover, the 2nd loop antenna by which an 
electromagnetic coupling is carried out to the 1 st loop antenna of an IC card, 
In IC card reader which performs informational read/write to IC chip which 
has the wireless circuit connected to the 2nd loop antenna, and the control 
circuit connected to a wireless circuit, and is connected to the 1st loop antenna 
of an IC card While preparing the detecting element which detects the direct- 
current field of the magnetic member formed in the base material of an IC 
card Since the 2nd loop antenna is oscillated and the alternating current field 
was formed when the direct-current field was detected by the detecting 
element In IC card reader side, only when an IC card approaches own 
communication link within the limits, a field can be formed, therefore the 
useless power consumption of IC card reader can be controlled. Moreover, 
since the field means forming which forms a field gives the detection output 
of the direct-current field of a detecting element to a control circuit, and 
makes a wireless circuit control by the control circuit and it was made to 
oscillate the 2nd loop-formation coil, it can form a field by the easy 
configuration. Moreover, while always having the power supply section which 
does not supply a power source to a control circuit and a wireless circuit, since 
field means forming supplies the power source of a power supply section to a 
wireless circuit and a control circuit, and makes a wireless circuit control by 
the control circuit and it was made to oscillate the 2nd loop-formation coil 
when the direct-current field was detected by the detecting element, it can 
reduce the power consumption of IC card reader further. 
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